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Aircraft actuator damage is one of the main causes of the loss of control during the flight. Aircraft 
dynamic is severely affected by the faults and failures and if the corrective command signals are not 
supplied immediately, damages will lead to catastrophic consequences such as instability and system 
performance degradation and deadly plane crashes will occur. This paper presents a fault-tolerant 
control technique based on nonlinear optimal control method using State-Dependent Riccati Equation. 
The features of the State-Dependent Riccati Equation method make the new modeling and 
reconfiguration of control system possible in presence of damages and increase the chances of rescue 
aircraft. Two fault and failure scenarios including loss of elevator effectiveness and aileron hard-over 
for a large transport aircraft are considered and the performance of SDRE method is evaluated in 
comparison with its linear counterpart (LQR). For the first time this technique as a fault -tolerant flight 
control method is used in the internal investigations. Simulation results demonstrate the effectiveness of 
the proposed nonlinear approach in restoring stability and maintaining the flight path. 
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Fig. 1 A-330 crash in the Atlantic Ocean due to actuator failure 
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Fig. 11 Changes in mean speed 
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Fig. 12 Changes in angle of attack 
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Fig. 13 Changes in roll angle
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Fig. 16 Changes in downward velocity
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Fig. 17 Changes in pitch angle
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Fig. 18 Changes in pitch rate
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Fig. 19 Changes in altitude
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Fig. 21 Changes in elevator deflection input 

21   

  
Fig.22 Changes in aileron deflection input 
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Fig.23 Changes in rudder deflection input 
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Fig. 26 Changes in pitch rate
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